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1
MECHANISM TO SUPPORT COMPOSITE
DATA MODELS IN HTML FORM

BACKGROUND OF THE INVENTION

In web 2.0 applications, JSON is one of the supported data
exchange formats between the client and server (e.g. REST
services). The server serializes complex data models (e.g.
Java object) into the JSON data. In the client (e.g. Web
Browser) the JSON data gets transformed into client data
model objects (e.g. JavaScript objects).

Typically, the client model objects are used to display the
data in the HTML page. The data may be displayed as read-
only or may be populated into an editable HTML form.

In the classical mechanism, HTML form fields are associ-
ated to a single level data model (e.g. JavaScript object).
Changes made to form fields at the client can be “submitted”,
which results in the data model changes being sent back to the
server. However, currently there is no known mechanism for
HTML form fields to be associated to composite data models.
The composite data model groups multiple data models in a
parent-child relationship. Additionally there is no known
mechanism to submit (i.e., to a server) a composite data
model associated with a single HTML form.

BRIEF DESCRIPTION OF THE DRAWINGS

Various embodiments of the invention are disclosed in the
following detailed description and the accompanying draw-
ings.

FIG. 1is a block diagram illustrating an embodiment of an
environment in which a system to provide support for com-
posite data models in HTML forms may operate.

FIG. 2 is a block diagram illustrating an embodiment of a
system to provide support for composite data models in
HTML forms.

FIG. 3 is a block diagram illustrating an embodiment of a
system to provide support for composite data models in
HTML forms.

FIG. 4 is a block diagram illustrating an example of a
composite data model.

FIG. 5 is a block diagram illustrating an embodiment of a
system to provide support for composite data models in
HTML forms.

FIG. 6 is a flow chart illustrating an embodiment of a
process to associate a composite data model to an HTML
form.

FIG. 7 is a flow chart illustrating an embodiment of a
process to submit an HTML form associated with a compos-
ite data model.

FIG. 8 is a flow chart illustrating an embodiment of a
process to receive a submitted HTML form associated with a
composite data model.

DETAILED DESCRIPTION

The invention can be implemented in numerous ways,
including as a process; an apparatus; a system; a composition
of matter; a computer program product embodied on a com-
puter readable storage medium; and/or a processor, such as a
processor configured to execute instructions stored on and/or
provided by a memory coupled to the processor. In this speci-
fication, these implementations, or any other form that the
invention may take, may be referred to as techniques. In
general, the order of the steps of disclosed processes may be
altered within the scope of the invention. Unless stated oth-
erwise, a component such as a processor or a memory
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described as being configured to perform a task may be imple-
mented as a general component that is temporarily configured
to perform the task at a given time or a specific component
that is manufactured to perform the task. As used herein, the
term ‘processor’ refers to one or more devices, circuits, and/or
processing cores configured to process data, such as computer
program instructions.

A detailed description of one or more embodiments of the
invention is provided below along with accompanying figures
that illustrate the principles of the invention. The invention is
described in connection with such embodiments, but the
invention is not limited to any embodiment. The scope of the
invention is limited only by the claims and the invention
encompasses numerous alternatives, modifications and
equivalents. Numerous specific details are set forth in the
following description in order to provide a thorough under-
standing of the invention. These details are provided for the
purpose of example and the invention may be practiced
according to the claims without some or all of these specific
details. For the purpose of clarity, technical material that is
known in the technical fields related to the invention has not
been described in detail so that the invention is not unneces-
sarily obscured.

Techniques to provide composite data model support for
HTML forms are disclosed. In various embodiments, N level
nesting of parent-child relationships is supported. The parent-
child relationship is established using a field (attribute) in the
parent data model. This field is of a custom type that identifies
the field as one that defines and represents a parent-child
relationship. In various embodiments, a dotted notation is
used to express and/or communicate the parent-child rela-
tionship(s) that define an attributes place within a hierarchical
composite data model. In some embodiments, dynamic and/
or lazy loading of child objects of a composite data model is
provided.

FIG. 1 is a block diagram illustrating an embodiment of an
environment in which a system to provide support for com-
posite data models in HTML forms may operate. In the
example shown, a plurality of client systems 102 connect via
the Internet 104 with a remote web application server 106.
The server 106 in various embodiments uses composite data
models (e.g., Java objects) comprising data stored in a data
store 108 to satisfy requests from clients 102 to load data
associated with HTML form or other page associated with a
composite data model.

FIG. 2 is a block diagram illustrating an embodiment of a
system to provide support for composite data models in
HTML forms. In the example shown, the client system 202
(corresponding, for example, to clients 102 of FIG. 1)
includes a processor 204 and a memory and/or other storage
device 206. In various embodiments, the processor 204
executes instructions stored in memory 206 and/or operates
on composite data model data stored in memory 204. Proces-
sor 204 is coupled to communication interface 208, e.g., a
network interface card (NIC) or other interface, which pro-
vides connectivity via a network, e.g., the Internet, with
remote servers. The client system 202 includes a display
device 210 used in various embodiments to display to a user
an HTML form as disclosed herein, and one or more input
devices 212, e.g., a hard and/or soft keyboard, mouse, touch
screen, or other input device, usable for example to receive
user input entered into user-selected HTML form fields.

FIG. 3 is a block diagram illustrating an embodiment of a
system to provide support for composite data models in
HTML forms. In the example shown, client system 202 of
FIG. 2 is running a browser software instance 302, configured
to download web pages via network communications, such as
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HTTP GET or other requests, sent via communication inter-
face 208. Browser 302 includes a JavaScript engine 304,
which in the example shown is being used to provide a com-
posite data model infrastructure 306. For example, in some
embodiments, a web page retrieved by browser 302 which
contains and/or is associated with an HTML form with which
a composite data model is associated may include and/or be
configured to download JavaScript code to provide the com-
posite data model infrastructure 306. In various embodi-
ments, when browser 302 retrieves and loads an HTML form
associated with a composite data model, composite data
model infrastructure 306 is used to load the composite data
model and merge associated data into a single level data
model of the HTML form as rendered by the browser. In
various embodiments, composite data model infrastructure
306 recognizes a field of a parent model as being of a type that
indicates the field references a child model, and retrieves the
child model from the server, recursively until all objects com-
prising the composite data model have been retrieved and
merged into the HTML form data model. In various embodi-
ments, when the form is submitted, composite data model
infrastructure 306 sends data values to the server, using in
some embodiments a dotted notation to represent and com-
municate a location of each attribute within the composite
data model.

FIG. 4 is a block diagram illustrating an example of a
composite data model. In the example shown, a parent object
“LoanApproval” includes four attributes, three of standard
types (String, Integer, Boolean) and a fourth of type “Cus-
tomer”, which in this example indicates a parent-child rela-
tionship to a child data model “Customer”. For example, a
customer id or other data value of the attribute “customer”
may identify a particular instance of the child data model
“Customer” which is associated with the composite data
model of a particular loan approval instance. The “Customer”
child data model includes four attributes, as shown, including
a “mailAddress” attribute of a type that indicates a parent-
child relationship to a child data model “Address”. As can be
seen, the approach illustrated in FIG. 4 would support any
number of levels of child data model relationships.

FIG. 5 is a block diagram illustrating an embodiment of a
system to provide support for composite data models in
HTML forms. In the example shown, a loan approval form
500 includes in the state shown a parent data model display
region 502 and a child data model display region 504. In some
embodiments, child data models are loaded dynamically
(e.g., lazily), for example, as parent data model attributes that
identify child data models are encountered and/or as a user
interacts with a portion of the form that requires the child data
model to be retrieved. In the example shown in FIG. 5, and
referring to the composite data model shown in FIG. 4, an
indication to load form data for the loan approval form 500 is
received at composite data model infrastructure 506 (e.g.,
composite data model infrastructure 306 of FIG. 3). The
composite data model infrastructure 506 gets the parent data
from the server 508, and uses the received data to show the
parent data values (in this case the loan approval instance
“name”, which is “Car Loan for John” in this example; the
indication whether there is “Any past loan”, which is “true” in
this example; and the loan amount, i.e., $30,000. The fourth
attribute is recognized by composite data model infrastruc-
ture 506 as indicating a child data model, the specific instance
of which is identified by a value of the child data model-
indicating attribute “customer”. The composite data model
infrastructure 506 uses the attribute value, e.g., a customer
identifier, to get the child data from server 508 and to show the
child data in the form 500. In this example, the child data of
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the child data model of type “Customer” is shown to include
name, customer id, and email address fields.

In some embodiments, the parent model, in the example
shown in FIGS. 4 and 5 the “LoanApproval” model, refer-
ences the customer model as field ‘customer’. Consider the
following payload from the server for the loan approval data:

“name”:“sample workflow”,

“customer”: {

“custld”:*09b34242424”,

1
“loanAmount”:100000,
“anyPastl.oan”:false

t

The ‘customer’ field which refers to customer model has
the ‘custld’ attribute, which in this example can be used to
fetch the customer data from the server. In some embodi-
ments, the server may return the following payload for the
customer model:
{

“custld”:*09b34242424”,

“name”:“Joe”,

“mailAddress”: {

“id”:“09b3453424”

}

}

The customer model above in various embodiments would
be instantiated and inserted into the loan approval model. In
some embodiments, the loading of a child object of the cus-
tomer model, such as the “mail address” model in the
example shown in FIG. 4, would happen only when the
address model fields were referred by the HTML form. As a
result, the “mail address” model (or any other child model)
would only be loaded if and/or when needed to render the
HTML form.

FIG. 6 is a flow chart illustrating an embodiment of a
process to associate a composite data model to an HTML
form. In some embodiments, a client side component, such as
composite data model infrastructure 306 or 506, implements
the process of FIG. 6. In the example shown, a request to load
form data is received (602). Parent data model data is
obtained and displayed (604). If the parent data includes an
attribute of a type that indicates a child model (606), the child
data is obtained from the server and displayed to the user
(608). Theretrieval and display of child data model data (606,
608), if present, is performed recursively until no further child
nodes are found.

In various embodiments, a dotted notation is used to refer
to form fields by name in a manner that expresses applicable
parent-child relationships. For example, the HTML form
field may be associated to the composite data models as
follows using ExtJs configuration:

{

“type”: “text_input”,

“id”:“uicomp_2_1318484253422”,

“name”: “loan_approval.customer.name”,

“fieldLabel”: “Name”

}

In the above example, the name attribute of the form field
is used to express the binding of that field to the composite
data model. Specifically, the expression “loan_approval.cus-
tomer.name” is used to identify the “name” attribute as a field
of the “customer” child data model of the “loan_approval”
parent data model.

In various embodiments, data model fields values can be
set or obtained using the dotted notation, e.g., as follows:
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Set value pseudo code: loan_approval.set(“‘customer.
name”, “TIGER”)

Get value pseudo code: loan_approval.get(*“‘customer.
mailAddress.street™)

In various embodiments, as the child model data gets
loaded, it gets merged into the parent data model. Thus all the
user inputs to the form are recorded into the parent model
which gets submitted on form submission. At the server, the
dotted notation is interpreted to associate submitted data val-
ues to corresponding attributes in the composite data model.

FIG. 7 is a flow chart illustrating an embodiment of a
process to submit an HTML form associated with a compos-
ite data model. In various embodiments, the process of FIG. 7
is implemented on a client system and is performed upon
receipt of a user input requesting form submission. In the
example shown, an indication to submit an HTML form is
received (702), for example, the user selects a “submit” or
similar button. The form data is sent to the server, including
any child model data that has been merged into the parent
model to display (704). In some embodiments, child data
fields are referred to using a dotted notation, as in the
examples above, to specity the relationship of each field to the
composite data model.

FIG. 8 is a flow chart illustrating an embodiment of a
process to receive a submitted HTML form associated with a
composite data model. In various embodiments, the process
of FIG. 8 is implemented on a server to which an HTML form
has been submitted. In the example shown, submitted form
data is received (802). The dotted notation is parsed to map
received values to corresponding attributes in the associated
composite data model at the server (804).

Using techniques disclosed herein, inherent support of
composite data models is provided for HTML forms. Seam-
less binding of composite data model attributes to form fields
is provided. Dynamic and/or lazy loading of client data mod-
els is supported. Transparent data exchange between the cli-
ent and server is provided.

Although the foregoing embodiments have been described
in some detail for purposes of clarity of understanding, the
invention is not limited to the details provided. There are
many alternative ways of implementing the invention. The
disclosed embodiments are illustrative and not restrictive.

What is claimed is:

1. A method of processing a form, comprising:

recognizing in a first set of form data of a parent data model
an attribute associated with a child data model, wherein
the attribute is recognized as being associated with the
child data model based at least in part on a field of the
parent data model that indicates the field references the
child data model, wherein the form is displayed in a
browser and a parent object is displayed in a parent data
model display region of the form;

using a data value associated with the attribute associated
with the child data model to obtain a second set of form
data associated with the child data model, wherein the
second set of form data is obtained at least in part in
response to a user interacting with a child object dis-
played in a child data model display region of the form;
and

associating the second set of form data with the form,
wherein the associating the second set of form data with
the form includes merging the second set of form data
into the parent data model so as to bind composite data
model] attributes to form fields.

2. The method of claim 1, further comprising requesting

the first set of form data from the server.
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3. The method of claim 2, further comprising receiving the
first set of form data from the server.

4. The method of claim 2, wherein the request is sent in
response to an indication to load the form.

5. The method of claim 1, wherein associating the second
set of form data with the form includes identifying a form
field with which a data value in the second set of form data is
associated using a prescribed format that expresses a parent-
child relationship between the parent data model with which
the first set of form data is associated and the child data model
with which the second set of form data is associated.

6. The method of claim 5, wherein the prescribed format
comprises a dotted notation format.

7. The method of claim 6, wherein the dotted notation
format is of a form <parent data model>.<child data
model>.<field name>.

8. The method of claim 1, wherein the attribute is recog-
nized as being associated with the child data model based at
least in part on a type information associated with the field.

9. The method of claim 1, wherein the second set of form
data is obtained dynamically at least in part in response to the
attribute associated with the child data model being encoun-
tered in the course of rendering the form.

10. The method of claim 1, wherein the form comprises an
HTML form.

11. The method of claim 10, wherein the merging the
second set of form data into the parent data model so as to bind
composite data model attributes to form fields includes merg-
ing the second set of form data into a single level data model
ofthe HTML form in a manner that preserves an awareness of
a parent-child relationship between the first set of form data
and the second set of form data.

12. The method of claim 1, further comprising receiving an
indication to submit the form and sending to a server a first set
of current values associated with the first set of form data and
a second set of current values associated with the second set
of form data.

13. The method of claim 1, further comprising:

receiving an input to the form;

recording the input to the form to the parent data model;

and

in response to receiving a form submission request, send-

ing, to a server, the form data including the first set of
form data and the second set of form data merged into
the parent data model using a format that is indicative of
the relationship of each field child data field of the sec-
ond set of form data to a composite data model.

14. The method of claim 1, wherein using the data value
associated with the attribute to obtain the second set of form
data associated with the child data model includes at least
recursively obtaining and displaying data of the child data
mode] until no further child nodes are found.

15. A computer system, comprising:

a communication interface; and

a processor coupled to the communication interface and

configured to:

recognize in a first set of form data of a parent data model
an attribute associated with a child data model,
wherein the attribute is recognized as being associ-
ated with the child data model based at least in part on
a field of the parent data model that indicates the field
references the child data model, wherein a form is
displayed in a browser and a parent object is displayed
in a parent data model display region of the form;

use a data value associated with the attribute associated
with the child data model to obtain, through a request
sent via the communication interface, a second set of
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form data associated with the child data model,
wherein the second set of form data is obtained at least
in part in response to a user interacting with a child
object displayed in a child data model display region
of the form; and

associate the second set of form data with the form,
wherein the associating the second set of form data
with the form includes merging the second set of form
data into the parent data model so as to bind composite
data model attributes to form fields.

16. The system of claim 15, wherein the processor is fur-
ther configured to request the first set of form data from a
server.

17. The system of claim 15, wherein the processor is con-
figured to associate the second set of form data with the form
at least in part by identifying a form field with which a data
value in the second set of form data is associated using a
prescribed format that expresses a parent-child relationship
between the parent data model with which the first set of form
data is associated and the child data model with which the
second set of form data is associated.

18. The system of claim 15, wherein the processor is con-
figured to recognize that the attribute is associated with the
child data model based at least in part on a type information
associated with the field.

19. The system of claim 15, wherein the second set of form
data is obtained dynamically at least in part in response to the
attribute associated with the child data model being encoun-
tered in the course of rendering the form.

20. The system of claim 15, wherein the processor is fur-
ther configured to receive an indication to submit the form
and send to a server a first set of current values associated with
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the first set of form data and a second set of current values
associated with the second set of form data.

21. The system of claim 20, wherein the second set of
current values are sent in a manner that expresses a parent-
child relationship between the parent data model with which
the first set of form data is associated and the child data model
with which the second set of form data is associated.

22. A computer program product to process a form, the
computer program product being embodied in a non-transi-
tory tangible computer readable storage medium and com-
prising computer instructions for:

recognizing in a first set of form data of a parent data model

an attribute associated with a child data model, wherein
the attribute is recognized as being associated with the
child data model based at least in part on a field of the
parent data model that indicates the field references the
child data model, wherein the form is displayed in a
browser and a parent object is displayed in a parent data
model display region of the form;

using a data value associated with the attribute associated

with the child data model to obtain a second set of form
data associated with the child data model, wherein the
second set of form data is obtained at least in part in
response to a user interacting with a child object dis-
played in a child data model display region of the form;
and

associating the second set of form data with the form,

wherein the associating the second set of form data with
the form includes merging the second set of form data
into the parent data model so as to bind composite data
model] attributes to form fields.
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